CrysAlis PRO [1] , SHELX [2, 3] , WinGX/ORTEP [4] The asymmetric unit of the title crystal structure is shown in the figure. Table 1 contains crystallographic data and Table 2 contains the list of the atoms including atomic coordinates and displacement parameters.
Source of material
The title co-crystal salt was prepared through the solvent drop-assisted grinding of 2-mercaptobenzoic acid (2-MBA; Merck) and N,N-bis((pyridine-4-yl)methylene)-cyclohexane-1,4-diamine (4-PMCD) in a 1:1 molar ratio (0.001 mol, 0.154 g for 2-MBA and 0.001 mol, 0.292 g 4-PMCD). The former was used as received without purification, while the latter was prepared according to the literature procedure [5] 
Experimental details
The C-bound H atoms were geometrically placed (C-H = 0.95−1.00 Å) and refined as riding with U iso (H) = 1. 
Comment

Recent co-crystallization studies involving isomeric Schiff bases appended with pyridyl donors, i.e. N,N′-bis((pyridine-
n-yl)methylene)cyclohexane-1,4-diamines, for n = 2, 3 and 4, as coformers have resulted in the isolation of crystals whereby the original n = 2 species has been converted into a cyclohexane-1,4-diammonium di-cation, as in its salt with pyridine-2-carboxylate [6] . In another experiment, the n = 2 species was converted to a 2-(4-ammoniocyclohexyl)-3-(pyridin-2-yl)imidazo[1,5-a]pyridin-2-ylium dication in a salt with 2-[(2-carboxylatophenyl)disulfanyl]benzoate [7] . These experiments are doubly complicated as the isomeric n-mercaptobenzoic acids employed are also known to be susceptible to side reactions in co-crystallization experiments [8, 9] . In another example of an unexpected outcome of a cocrystallization experiment with these molecules, the title salt solvate hydrate was isolated from the 1:1 co-crystallization of (4-py)-CH=NC 6 H 10 N=CH-(4-py) and 2-mercaptobenzoic acid. X-ray crystallography shows the product to comprise two independent cyclohexane-1,4-diammonium dications, each located about a centre of inversion, a 2-[(2-carboxylatophenyl) disulfanyl]benzoate di-anion, and a molecule each of dimethylformamide (DMF) and water (figure, 70% probability displacement ellipsoids with unlabelled atoms related by the symmetry operations i: − x, 1 -y, 1 -z and ii: 2 -x, 1 -y, 2 -z). The cation/anion assignments are readily confirmed based on the pattern of hydrogen bonding in the crystal (see below) and in the near equivalence of the C7-O1, O2 [1.271(2), 1.247(2) Å] and C14-O3, O4 [1.248(2), 1.269(2) Å] bond lengths. Each dication adopts a crystallographically imposed chair conformation so that the 1,4-ammonium groups are anti, typical for this cation [10] . The dianion is twisted as seen in the C1-S1-S2-C2 torsion angle of 91.42(8)°, and in the dihedral angle of 79.32 (8) °formed between the two phenyl rings. The O1-carboxylate group is twisted significantly out of the plane of the phenyl ring to which it is bound as seen in C1-C2-C7-O1 torsion angle of −148.22(16)°and dihedral angle of 35.77(9)°between these residues. A significantly more coplanar relationship is evident for the O3-carboxylate with the C8-C9-C14-O3 torsion angle being −178.31(15)°and the dihedral angle being 4.84(13)°.
Significant hydrogen bonding occurs in the crystal, most being charge-assisted, which results in the stabilization of a three-dimensional architecture. The N1-dication forms donor interactions to carboxylate-O1 and O3 atoms as well as to the DMF-O5 atom [N1-H1n· · · O1
iii : H1n· · · O1 iii = 2.010(16) Å, 
